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This paper draws on history, anthropology, and economics to examine the dynamics and extent of women's contribution to growth and economic development in post-colonial Africa. The paper investigates the paradox of increased female enrollment in education and the persistence of gender discrimination in labor force participation; it also considers the overwhelming importance of the informal economy in female economic activity. The first axis the paper studies is whether reducing educational gender gaps enhances growth in per capita gross domestic product and reduces female fertility rates and infant mortality. The question is, why would some African countries resist this pattern? The second axis examines agriculture and home production. Women's economic activities in the informal economy largely represent the commercialization of domestic skills and dependence on social networks. The shunting of female production to the informal sector in the maleThis paper is a product of the Gender and Development Unit, Poverty Reduction and Economic Management Network. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank. org. The author may be contacted at hfofack@worldbank.org. dominated colonial economy is easy to understand, but why has the informal economy persisted where female production is concerned well beyond the colonial period? The paper attempts to explain these trajectories by using country case studies on Senegal, Botswana, and Kenya. Although women's contribution to growth and economic development seems to be positive and significant in predominantly Christian and mineral-rich economies, it is more constrained in pronounced Muslim dominated countries and agrarian economies. At the same time, impressive uniform growth in informal sector production in recent years suggests that occupational job segregation and gender inequality remain strong across the region, despite the apparent loosening of traditional norms and cultural beliefs, most notably illustrated by the reduction in educational gender gaps and increased female labor force participation rates.
I Introduction
The majority of studies that have investigated the costs of gender inequality for growth and economic development in developing countries have primarily attributed gender-based inequality to the persistence of traditional norms and cultural values-the sticky domain of gender-based discrimination [Esteve-Volart (2004) , Baah-Boateng (2009) , World Bank (2012) ]. 2 The traditional norms singled out as drivers of gender inequality often comprise of a set of unwritten rules and beliefs which influence and shape expectations and behaviors of economic agents (both male and female) in a given country or community. In practice, these rules and beliefs tend to confine women's responsibility in society and define attributes of 'accepted' behaviors. Some of these 'accepted' behaviors include norms around the role of women as caregivers, housewives and mothers, legal restriction on their mobility for protective reasons, lower age of marriage which in the long run may affect women's bargaining power within the household and acceptance of differential wage rates [World Bank (2012) ]. In contrast, the same level of attention has not been given to the potential adverse effects of colonial constructs on gender inequality and growth in the realm of economic analysis in Africa, although colonial policies which emphasized export production and encouraged market over non-market production further marginalized women in the region, restricting their contribution to subsistence agriculture and home production. 3 In the process, these policies affected the traditional (social and cultural) norms either directly or indirectly [Boserup (1970) , Akyeampong and Fofack (2012) ]. In particular, the interaction between socio-cultural norms and colonial constructs further constrain women's participation and contribution to economic development outside the household as illustrated by the continued low female labor force participation rates in the region [World Bank (2012) ].
One of the few studies that examine this interaction is the recent work by Akyeampong and Fofack (2012) . That study examined the historical processes by which female labor was appropriated in production in pre-colonial Africa through the structures of kinship; dynamics that gained coherence and depth through missionary and colonial education, the codification of customary and Islamic law under colonial rule, and the male bias in colonial economies based on agriculture, commerce and mining. They shed light on the "capture" of female labor, and the processes by which women's economic contribution became subsumed under the category of household production and their labor formally unaccounted for in national accounts. In this regard, the study provides a context in which the informal economy came to frame women's production in the colonial period.
This second installment which covers the post-colonial era has the same objective: deepening the understanding of gender and development dynamics in post-colonial Africa in critical areas which have received less attention, drawing on both historical and anthropological accounts and data 3 analysis. In particular, it provides a comprehensive analysis of the dynamics of the changing nature of social and cultural norms in the region and how these changes are interacting with gender inequality and economic development over time, taking into account a number of key parameters of the colonial economy-the structure of production (agriculture versus natural resources), origins of the colonial institutions (French versus English), typology of decolonization (peaceful versus violent) and religion. In addition the paper addresses the asymmetry in the treatment of constraints to gender equality observed in the literature in recent years by analyzing the dynamic interaction of resilient socio-cultural norms and colonial constructs, as well as their interplay with gender inequality and growth in the post-independence era.
This research does indeed reveal that social and cultural norms are well the 'sticky domain' of gender and development in the region. Despite the increasing commitment of numerous governments to gender inclusion, there are a number of traditional norms which clearly adversely affected gender equality in the colonial period and continue to constrain women's access to economic opportunities, and hence their overall contribution to growth and economic development at the national level. This is particularly the case in rural Africa where the sexual division of labor has confined women's production to the subsistence agricultural sector, consistent with both traditional norms which have sought to reduce women's mobility and colonial constructs which established a distinction between subsistence and export crops, with the latter being the preserve of men [Fofack (2013) ]. The strengthening of patriarchy under colonial rule has also limited access of women to arable land, often pushing them onto lands with marginal fertility [Goldstein and Udry (2005) ]. In urban areas, women have used the booming informal sector as a sub-optimal alternative to the persistence of barriers to their accession to formal wage employment.
At the same time, the rapid increase of informal economic transactions carried out by women suggest that they are increasingly escaping the household domain-due in part to loosening in some aspects of the traditional norms-and in the process increasing their contribution to growth and economic development. However, even where changes in traditional norms have occurred the process has been very slow, with important variations across countries. For instance changes leading to increased mobility of women and their participation in the market place have been stronger in settler economies and Christian environments than elsewhere. In these two contexts the rate of female labor force participation has increased by more than fivefold since independence. On the other hand, invariance in the structure of African economies, which remain commodity-dependent, especially the non-settler economies, has continued to stifle the participation of women in formal wage employment in the region, suggesting that colonial constructs may be even stickier than traditional norms in the region.
The rest of the paper is organized as follows. Section II reviews the literature on gender inequality and growth in post-colonial Africa. The review emphasizes the importance of raising the stock of female human capital, and the impact of increased female education on growth. We build on insights from the literature review and advance our understanding by drawing on data to illustrate through diagrammatic spider webs the pattern of gender inequality in education and labor force participation in sub-Saharan Africa. The data suggests that while women's contribution to growth and economic development seems to be positive and significant in predominantly Christian and mineral-rich economies between 1970 and 2010, it has been more constrained in pronounced Muslim dominated countries and agrarian economies. Yet agricultural economies have lower educational gender gap than natural resource-rich countries. Also evident is a persistent educational gender gap between former French and English colonies. Section III draws on history and the social sciences to explain the patterns discerned from the data in section II. We then offer three country case studies -Senegal, Kenya and Botswana -which capture the dynamics observed in the spider webs: French versus British colonialism, Muslim versus Christian populations, mineral-rich versus agricultural economies, peasant versus former settler colonies, and peaceful versus violent decolonization. Section IV offers our reflections on the changing nature of the informal economy in Sub-Saharan Africa and why it persists as the dominant site of female economic production. Section V provides an analytical framework on gender and economic growth in Sub-Saharan Africa based on panel growth regression, and section VI presents the empirical results. Section VII contains our conclusions and their policy implications.
II Gender Inequality and Growth: Insights from the Literature and Data
This section provides a literature review of the interaction between gender inequality and growth. We go beyond the literature to suggest intriguing patterns in Sub-Saharan Africa based on data analyses. The review particularly focuses on some of the most binding constraints to gender equality and women's contribution to growth and economic development in post-colonial Africa. Although these constraints are numerous, including social norms and residuals from colonial constructs, most studies investigating the dynamics of gender inequality and growth have approached the subject from the human development and labor force participation angle [Dollar and Gatti (1999) , Kanbur (2002) , Cooray and Potrafke (2011) ].
In part, this choice reflects the fact that in mainstream economic theory, labor and education, which are often viewed as important aspects of human development enter the production function with a positive coefficient [Dollar and Gatti (1999) ]. Higher education levels are expected to translate into higher human capital endowment, and hence economic growth through increased productivity of labor. At the same time, increasing girls' enrollment rates and reducing educational gender gaps also come with intergenerational benefits with potentially significant implications for long-run growth and health outcomes.
In this regard, it is not surprising that the majority of studies have concluded that increasing female enrollment rates and reducing educational gender gaps are growth-enhancing [Dollar and Gatti (1999) , Knowles et al. (2002) , Klasen (2002) , Baliamoune-Lutz and McGillivray (2009)] . 4 In two of the most recent empirical studies focusing on Sub-Saharan Africa, Baliamoune-Lutz and McGillivray (2009) use Arellano-Bond GMM specification to show that gender inequality in literacy has a statistically significant and negative effect on growth; in a related vein using growth accounting, Fofack (2012) shows that raising the stock of female human capital is growth-enhancing and could increase per capita GDP growth by more than half a percentage point during growth spurts.
A cross-section of studies with a larger geographical coverage has produced concordant results. Hill and King (1995) find that in countries whose ratio of female-to-male enrollments in primary or secondary schooling is less than 0.75, GNP is 25 percent lower than in countries that are otherwise similar except for gender gaps in education. Dollar and Gatti (1999) show that persistent gender inequalities in education are not only an inefficient economic choice, but also bad for economic 5 growth. Applying least squares estimations on data from developed and developing countries, Klasen (2002) shows that gender inequality in education has a direct negative effect on growth by reducing human capital endowment, and indirect adverse effects through population growth and investment.
Besides its direct effects on economic growth, increasing female enrollment rates and reducing educational gender gaps also entail other indirect benefits, including reduction of under-five mortality rates through improved mother and child health and reduction of fertility rates [Klasen (2002) ]. 5 For instance, female education often translates into reduction of fertility rates, most notably through the quantity-quality substitution in reproductive outcomes, a behavioral shift that may in turn lower dependency ratios and ultimately raise per capita income. Female education is also thought to increase women's bargaining power at the household level, and could in some cases have stronger effects on fertility than income [Basu (2002) ].
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For all these potential benefits (both direct and indirect) the literature on gender inequality and growth has emphasized education as the natural path to women's economic empowerment and growth. But if reducing educational gender gaps and increasing female human capital endowment is so critical for growth, then why has the convergence to gender parity in primary and secondary education been so slow in the majority of poverty-stricken Sub-Saharan African countries striving to enter a robust and strong growth regime? Several possible explanations are provided by existing studies, including culture, religion and market failures [Dollar and Gatti (1999) , Cooray and Potrafke (2011)].
As the leading proponents of the market failure argument on the supply side, Dollar and Gatti (1999) argue that the negative association between economic growth and gender inequality in education (whereby increases in income lowers gender inequality) suggests that there may be market failures that hinder investment in girls' education, especially in developing countries. On the demand side, a study conducted by the World Bank in 2001 establishes that girls' education is more sensitive to distance to school, school quality and to costs than demand for boys' education.
The costs benefits analysis argument has been drawn upon heavily to explain the persistency of educational gender gaps. In particular, the proponents of that line of thought have argued that in a budget constraint environment lower returns from girls' schooling may justify households' rationing investments in girls' education [Gertler and Alderman (1989) ]. 7 However, available evidence does not always support the view that lower investment in girls' education is economically efficient [Schultz (1993) ]. Moreover, educational gender gaps remain substantial in Sub-Saharan Africa, even after controlling for stage of development and household income.
5 Although these indirect benefits of female education for growth are important and significant in the long run, this paper emphasizes the direct and short-to-medium term benefits. 6 At the same time, there is some empirical evidence that the positive effect of female education on the enrollment of children may be greater than that of male [Filmer (1999) ]. 7 In the African context characterized by absence of formal social safety nets, returns to schooling exceed the economic sphere of income and wage employment in the formal sector. They also include social returns as parents in traditional societies may still expect more direct benefits from investing in sons.
For illustration, figure 1 below depicts the variations in educational gender gaps and female primary enrollment rates for a cross-section of countries along several dimensions: predominantly Muslim versus Christian nations, violent decolonization versus peaceful decolonization, Anglophone versus Francophone, settler versus non-settler economies, natural resource-rich versus agrarian economies. Estimates are educational gender gaps, primary enrollment rates and gender gaps in labor force participation rates averaged over the reference period . The first row covers a sub-sample of low-income countries (average GDP per capita in constant US$2000 less than or equal to US$866); the second row includes relatively higher income countries, with average GDP per capita above the Sub-Saharan African average. Estimates in the last row include all countries in the sample.
Educational gender gaps are consistent on any of the two dimensional vectors in the left panel of figure 1 , irrespective of the stage of development. For instance, a focus on the religious dimension shows that educational gender gaps are consistently higher in predominantly Muslim nations than in Christian nations in the region. Controlling for stage of development also shows that the gap is more pronounced in poorer countries. This is most notably illustrated by the much larger estimates in predominantly Muslim nations, with a relatively high income. Similarly, controlling for the origins of colonial institutions, educational gender gaps are more pronounced in the former French colonies than in the former English colonies, both in the relatively low and high income countries.
Also interesting and worth mentioning is the contrast between natural resource-rich and predominantly agrarian economies. It may appear surprising that predominantly agricultural-based economies have a lower educational gender gap than natural resource-rich countries, though they also enjoy lower per capita income on average. At the same time, educational gender gaps are more pronounced on this vector at the lower end of the income distribution (as shown by the contrast between first and second panel), suggesting that stage of development may also affect prospects for girls' education, in addition to the typology of employment (drivers of aggregate output growth).
The persistence of educational gender gaps along the different dimensions clearly suggests that there may be other critical factors driving gender inequalities in Sub-Saharan Africa besides market failures. Some of these critical factors include social norms, cultural and religious beliefs and the legacy from colonial constructs. Although latent and refractory, the changes in social norms can be very effective with profound transformational effects. For instance, highlighting the potential adverse effects of social norms for gender inequality, Fernandez et al. (2004) establish that sons who are raised by working mothers tend to be more supportive of a working wife, suggesting that changing social norms may actually enhance gender equality more effectively across generations.
In addition to educational gender gaps, studies assessing the dynamics of gender inequalities and growth have also been based on labor force participation rates, with emphasis on differential wage gaps and labor force participation rates, both included in models as possible drivers of economic growth [Hill and King (1995) , Klasen (1999 ), Fofack (2012 ]. For instance, using growth regression, Klasen (1999) finds that gender inequality in employment negatively impacts growth in South Asia and Sub-Saharan Africa, with the latter suffering losses of 0.3 percent per year compared to East Asia's overall economic growth rates. Spider webs in the right panel of Figure 1 compare gender gaps in labor force participation with gaps in primary enrollments along the different two-dimensional vectors. Irrespective of the stage of development, gender gaps in labor force participation is consistently smaller than gender gaps in primary enrollments, with the latter emerging as more sensitive to the stage of development. However, in a context of an increasingly larger pool of skilled labor, especially among the male population, the lower gender gap in labor force participation and invariance to stage of development may reflect constraints in the demand side, especially in the face of excess supply of labor and high unemployment rates.
Still, the emphasis on these two variables (labor force participation and educational gender gaps) is dictated by measurement challenges: design of household surveys and unitary model frameworks make it difficult to account for intra-household resource allocation; production functions have labor and capital as key factor inputs. They also relate to the difficulties associated with quantifying some of the social norms and cultural beliefs for inclusion in neo-classical growth models.
A number of studies have attempted to account for qualitative constraints by including dummies in regression models. For instance, Cooray and Potrafke (2011) show that culture and religion matters more for gender equality than political institutions. Norton and Tomal (2009) also show that religion influences gender equality in education. However, the association between religious beliefs or other social norms and growth tells us very little about the stickiness of these social norms and colonial constructs and inherently about their long-term effects for gender inequality and growth in the region.
In effect, a long-term trend of educational gender gaps plotted on the religious vector (assuming the prominence of Islam and Christianity in the majority of countries) in the region shows the persistence of gender gap between predominantly Christian and Muslim nations, despite the overall narrowing gap across the board (see Figure 2 ). In effect, despite the increasing female enrollment rates in the region, especially in primary enrollments, there is a persistent or widening educational gender gap between former English and French colonies, between predominantly Christian and Muslim nations and between agricultural and natural resource-rich economies. These empirical results suggest that there may be other underlying factors at play, adversely affecting girls' education and labor force participation either directly or indirectly.
Drawing on the historical insights from Akyeampong and Fofack (2012), the next section interrogates these factors and discusses the sources of variations and extent to which they are still inhibiting the contribution of women to growth in post-colonial Africa. It also draws on historical and anthropological records to explain why some of the social norms and religious beliefs have emerged as stickier in predominantly Muslim and French-speaking countries than in predominantly Christian and English-speaking countries, especially given the critical role played by the state in standardizing education in French colonies and enhancing access to formal education [Akyeampong and Fofack (2012) ]. 
III Explaining Persistent Gender Gaps: Insights from History and Anthropology
The literature review on gender inequality and growth and the discernible patterns in the spider webs (figure 1) highlight key distinctions in educational gender gaps in Muslim and Christian countries, which intriguingly map onto differences between former French and British colonies as well. A second important observation is the extent to which agricultural-based economies have lower educational gender gap than natural-rich resource countries, even though they have a lower per capita income on average. A third key observation is about how culture and religion might matter more for gender equality than political institutions.
Though Islam values female education, as the case of Nana Asmau, daughter of the 19 th century jihadist in northern Nigeria Usman dan Fodio, exemplifies [Mack and Boyd (2000) ], many obstacles existed to girl-child education in Muslim societies. Akyeampong and Fofack (2012: 25) note how the length of time required for the acquisition of knowledge and experiences to become an educated Muslim scholar did not accommodate the social status of females, who were expected to be married off by the end of their teenage years. The life of the pre-colonial itinerant cleric and scholar was certainly not amenable to societal expectations of women. Hence traders, clerics and, in the colonial 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 Christian Muslim SSA period, the Muslim assessors attached to colonial courts were all men. Islamic piety also demanded female seclusion. Though this did not necessarily subvert female access to education, it restricted female access to the public realm and to employment, reducing the incentive for fathers to educate daughters.
In the scramble for Africa, France occupied much of Muslim north and West Africa, and by the 1930s and 1940s France had come to see itself as a great Islamic power [Harrison (1988) , Prochaska (1990) , Robinson (2000)]. Whereas the experience of colonial imposition in Algeria had prepared France for a politicized and radical Islam in West Africa, France soon found paths to accommodation in its relations with Muslims in West Africa [Robinson (2000)]. The French colonial government came to see the Mouride Brotherhood in Senegal, for example, as a force for economic good in its commitment to the groundnut industry and for social order [Cruise O'Brien (1986) , Babou (2007)].
It is in this context that patriarchal alliances were struck between colonial officials and Muslim men to the detriment of women in Muslim societies. Diane Barthel (1985) has argued for French West Africa that colonial governments generally neglected girls' education in the interwar period because it proved alienating to Muslim men. She comments on how in the consolidation of colonial authority, "women's education and marital rights were easy sacrifices for larger political gains" [Barthel (1985) : 142]. Hence, the instructive pattern that educational gender gaps are more pronounced in former French colonies than in former British colonies, despite the observation in Akyeampong and Fofack (2012) that France sought to free colonial education from missionary control and to give colonial education "greater precision of objective and unity of method" [Hailey (1957) : 1135]. The overlap between French colonies and Muslim lands partly explains this pattern.
We also noted that agricultural societies exhibited a lower educational gender gap than natural resource-rich or mineral-rich countries. Female labor has been historically important to agriculture in Africa. Robertson and Klein (1983) pointed out how most slaves in pre-colonial Africa were female, valued for production and reproduction. Akyeampong and Fofack (2012) also noted how in planting cultures females provided the main labor force, using primarily the hoe as an implement of cultivation, and matriliny tended to be a prominent feature of these societies [Boserup (1970 ), Goody (1976 ), Meillassoux (1981 ]. This integral role of women in production in agricultural-based societies perhaps gave them more of a voice in household decisions on educating daughters.
Robertson (1984) commented in her case study of Ga women fish traders in Accra on how these women, who drew on female networks based on the residential segregation of housing by sex in traditional Ga society, invested in the education of their daughters as a means of adding value to their worth and diversifying the economic opportunities of their daughters and female dependents. Mineral resources, either diamonds or petroleum, have lent themselves to easy control by local male elites as a comprador class, and often depend on specialized technologies and heavy external investment at both the prospecting and extracting phases compared to the hoe in planting agriculture. Thus, even when mineral-rich countries may have a higher per capita income on average, gender relations may not empower women, hence the lower educational gender gap in these countries.
However, the much higher prevalence of gender inequality in natural resource-rich countries in the post-colonial period is not specific to Sub-Saharan Africa. Increasingly, there is a body of work at the theoretical and empirical level suggesting that natural resource endowment may adversely affect female labor force participation in developing countries, both in middle-and low-income countries [Frederiksen (2007) , Ross (2008)]. 8 For instance, in a study based on global data on natural resource and female labor force participation rates, Ross (2008) finds that when growth is largely driven by oil and mineral extraction, it discourages women from entering the labor force and tends to accentuate gender inequalities in the Middle East and North Africa region.
We noted above the observation by Cooray and Potrafke (2011) that culture and religion may matter more than political institutions where gender equality is concerned. For example, religion may influence the choice of education. Even in the United States, Evangelical Christians may opt for denominational schools, Catholics for parochial schools, and so on. In Accra, not known to be a Muslim city, Muslim parents complement formal school in the state education system with informal private Muslim schooling on weekends. The unwillingness of many Muslim parents to send their wards to "Western" state schools in Ghana inspired the creation of the Islamic Education Unit in the Ghana Education Service in 1987. Islamic proprietors of Quranic schools had proved resistant to the introduction of secular subjects for fear that this would threaten their authority and proprietorship.
Headed by a prominent Muslim scholar, the Islamic Education Unit introduced the secular subjects pursued under the national curriculum to the Islamic schools. In spite of notable achievements, the gender bias remains in the statistics of Muslim education into the 1990s and 2000s with girls accounting for a fraction of total school enrollment. The life histories collected for this study emphasized the hurdles, especially parental bias, some of the female subjects had to overcome to obtain an education [Owusu-Ansah, Iddrisu and Sey, (2013) ].
Let us now apply our insights to our specific case studies of Senegal, Kenya and Botswana. These three countries present various features that enable us to interrogate the impact on gender of French versus British colonialism, predominantly Muslim versus predominantly Christian populations, mineral-rich (Botswana) versus agriculture-based economies (Senegal and Kenya), peasant versus settler colonies, and peaceful versus violent decolonization (Kenya). Writing in 1986, Claire Robertson had argued that the largely agrarian nature of African economies before 1980 made female education, especially at the primary level, more detrimental to women's productivity, as it detracted from farm labor and yet was inadequate to equip women as skilled labor for other economic sectors. In her opinion, female education as it existed inadvertently reinforced the structures of female subordination.
Africa has witnessed significant urbanization since 1980, while the ranks of women with access to higher education have increased. What has been the qualitative impact of these transformations on our three case studies? Has urbanization reduced the negative effects of girls schooling on rural domestic economies? Has secondary and tertiary education for women translated into jobs in the formal economy? What role does the informal economy still play in women's economic activities, especially after 1980, and its relationship to the formal economy? These questions are examined in the country case studies and in the reflections in section 4. From a colonial economy based on groundnut exports, desiccation has seriously undermined the Senegalese groundnut economy, and the country now relies heavily on donor assistance, with external aid accounting for about 7.6% of GDP and over 26% of budget. Senegal's key export industries today are fertilizer production, phosphate mining, and commercial fishing. The last has also been undercut by international commercial trawlers, endangering the artisan marine fishing industry. Senegal is the most westernmost country in Africa, encouraging attempts to cross by sea into southern Europe. Rural impoverishment with the decline in farming has also encouraged ruralurban migration, and a 2011 estimate put 43 percent of Senegal's population as urban [World Bank (2011) ]. The last couple of decades have witnessed increasing numbers of women moving into urban areas to work as traders or home producers in the informal sector [Echevin and Murtin (2009) Her study suggests that in terms of self-efficacy and democratic engagement, non-formal educational programs for adults might be more empowering than formal education for youth. The work of historians and sociologists also attest that where highly educated women are concerned, at the elite end of secondary and tertiary education, their visions of development have been rooted in their productive (public and economic) as well as reproductive roles with evidence of entrepreneurship. This is clear from Barthel's work in Dakar in the 1970s with Senegalese women in the teaching and health professions [Barthel (1985) ].
Republic of Senegal
In a recent study on pharmacies in Senegal, Patterson (2012: 111) For Patterson, the presence of female role models in the health sector is instrumental in explaining the success of female pharmacists. Two women led the Pharmacy Syndicate and the National Order of Pharmacists in Senegal from the 1970s through the 1990s. Mentorship networks of women pharmacists shared skills and credit. The public visibility of female pharmacists has translated into credit worthiness, and lending societies, banks, the state, pharmaceutical companies, and families all find pharmacists to be trustworthy and productive recipients of loans. These insights about the impact of female education, especially in rapidly urbanizing contexts, modify Robertson's model about low returns to female education and specifically on the limiting effects on production of female education.
The Senegalese example of pharmacists underscored how educated women with the right support, mixed-gender professional networks as well as female mentoring relationships, can break into masculinized professions and transcend feminized professions (nursing, midwifery, teaching, etc). In the Senegalese example, men continue to find pharmacy an attractive and lucrative profession; thus the growing presence of women in the field has not necessarily led to a feminization of the profession.
Kenya
Kenya, a white settler British colony, gained independence in 1963 after a decade of a disastrous colonial and civil war (Mau Mau). Kenya's present population stands at about 42 million with a settlement pattern that presses almost 75% of its population into the southwest corner of the country containing about 10% of Kenya's land area. Nairobi, the capital city, is densely populated, accounting for almost 60% of the urban population in Kenya, in a country where only about 22% of the total population is urban. Situated along the Indian Ocean coast of East Africa, which has experienced centuries of maritime trade with Arabia and Asia, Kenya has influential Arab and Indian minorities, and a small influential European community as a former white settler colony. Of the African ethnic groups, the largest is the Kikuyu, which represents only 22% of the population. Five ethnic groups account for about 70% of the population: Kikuyu, Luo, Luhya, Kamba and Kalenjin. Kenya is a predominantly Christian country with about 70% of the population claiming the Christian faith, and less than 10% Muslim.
Akyeampong and Fofack (2012) highlighted how in British colonies in Africa missionaries played the primary role in African education through the 1920s and 1930s. Missionary education in British colonies could be challenging to colonial objectives, especially in settler colonies. African male education alarmed male settlers who feared economic competition and threats to their political authority, and African female education threatened to undermine the traditional elders on whom indirect rule depended. Such racialized and gendered ambivalences, rooted in methods of indirect rule, constrained British educational policies as colonial authority solidified.
A key shift in British colonies occurred with the production in 1925 of the "Memorandum on Education Policy in Tropical Africa," which advocated stronger state control over educational administration and a curriculum suited to local needs and conditions. The memorandum stressed the setting up of village schools where basic courses would be taught and local languages used at lower levels. Part of the impetus for mass schooling in British colonial Africa was the education of girls and women. Female education would provide educated males with better partners and hopefully reduce the high rates of infant mortality. Here again reproductive and not productive goals were key where women were concerned. But the Advisory Committee from 1925 seemed ambivalent about female education, opining that: "Education is a curse rather than a blessing if it makes women discontented or incompetent" [Advisory Committee (1925) The period of decolonization and the early decades of independence witnessed an impressive expansion in girls schooling across the continent. This was not as marked in southern Africa as it was for the rest of the continent, since southern African countries like Botswana, Lesotho, Swaziland and South Africa had relatively high rates of female school attendance since the advent of missionary education in the nineteenth century. Based on UNESCO figures for the 1950-1980 period, Robertson notes that for the southern African countries, "primary education was mostly at or near parity with that of boys before independence" [Robertson (1986) : 96]. In 1980, the schoolgoing rates of young women in Botswana exceeded those of young men: 79% of Botswana girls were in school compared to 66% of young men. In Lesotho the numbers were 85% for girls and 58% for young men. Robertson observes that for southern Africa it was common for boys to herd cattle and then head to the mines to South Africa to work as adults, neither of which requires formal education. In all of Africa in 1980, it was only in Lesotho that women's literacy rates were higher than those of men: Basotho women constituted 65% of the country's literate population. Lesotho's role as a labor reserve for South Africa helps to explain this skewed prominence of female education.
A 1995 World Bank Report noted the positive impact of female education in reducing fertility rates. Among the fourteen African countries surveyed, Botswana, Kenya and Zimbabwe, with the highest levels of female education, also possessed the most vigorous family planning programs and exhibited the lowest child mortality rates [Ainsworth et al. (1995) : ix]. As chief economist of the World Bank, Larry Summers argued that "investment in girls' education may well be the highest return available to the developing world," voicing an increasingly hegemonic conviction concerning the developmental potential of women's education [cited in Kristof and WuDunn (2009) ]. Significantly, these contemporary discourses about the instrumentality of women's education echo the past emphases of missionaries, colonial officials, and male African elites on the social reproductive capacity of women and not their productive potential.
The urban growth rate in Botswana has been at 12% since 1970 and in 2010, 61% of Botswana's population was urban [UNICEF (2012)]. The fertility rate is low compared to the rest of Sub-Saharan Africa: just under three per woman compared to nearly five per woman in Senegal and Kenya. The youth literacy rate for women between the ages of 15 and 24 is now 97% and 94% for young men in this group (Ibid). Botswana launched its first National Commission on Education in the mid-1970s, and has now achieved near universal access for nine years basic education [Mogami (1998) ]. The attrition rate at the high school level is high and about half of all students in grade 10 do not progress to senior high school. They turn to technical training in the "brigades" (apprenticeships) or end their schooling [Makwinja-Morara (2009)].
For young women, pregnancy is a critical issue, as schools force pregnant women to leave school and reapply later, many of whom never return to school [Meekers and Ahmed (1999) Alexander et al. (2005) note interesting overlaps between the formal and informal sectors. Men, who work in the informal sector, often tend to have formal sector jobs as well, while most women are solely dependent on their work in the informal sector. Adult education assists women to strengthen their economic activities in the informal sector, for example access to credit, or to gain skills that could transition them to the formal sector. It is not surprising then, that the study discovered that more adult women taken advantage of literacy classes than men. In Botswana, secondary, tertiary and adult education, all continue to be important.
IV Women and the Informal Economy in Sub-Saharan Africa
The feminization of the labor force and the growth of informal sector activities have emerged as some of the most important stylized facts of economic development in Sub-Saharan Africa in the post-colonial period. The growth of informal sector activities has been particularly strong over the last two decades, irrespective of stage of development (low and middle-income countries), sources of growth (agricultural versus natural resource-rich) and typology of colonization (settler versus non-settler economies). 11 For instance, available estimates place non-agricultural labor force in the informal sector at 60 percent in Kenya (a middle-income country formerly a settler economy) and at 62 percent in Benin (a low-income country formerly a non-settler economy) [UN (2000)]. In part, the exponential growth of informal sector activities has been the result of sustained rural-to-urban migrations and a systematic implementation of public sector downsizing over the last three decades and limited opportunities for formal employment in the face of sluggish private sector job growth.
Estimates of the size and contribution of informal sector to growth vary widely, according to the nature and type of production and size of enterprises included. However, available statistics suggest that Sub-Saharan Africa is outstanding with informal sector activities (including agricultural informal sector) accounting for 55% of GDP. And the share rises to 60% when Botswana and South Africa are excluded from the sample; likewise, informal sector employment is significant in the region, accounting for more than 75% of non-agricultural labor force, significantly above estimates in other regions of the developing world [Charmes (2000 [Charmes ( , 2006 ]. 12 At the same time, the informal sector is employing the majority of economically active women in Sub-Saharan Africa. In the majority of low-income countries virtually all of the female non-agricultural labor force is in the informal sector. For instance, the informal sector now accounts for more than 95 percent of women workers outside agriculture in Benin, Chad and Mali.
Women's predominance in the informal economy in Sub-Saharan Africa dates back to the colonial period. The colonial economy was very male oriented in its urban form -mining, railway work, the lower echelons of the colonial bureaucracy, and so on. Women were absent in these categories, precluded by the physicality of this work and their limited access to education. There is a sense in which colonial towns were even gendered male, and women in towns were seen as out of place, except in historic towns that predated colonial rule. Colonial officials collaborated with chiefs to return female migrants to their home villages across Sub-Saharan Africa. Women who lived in towns were compelled to earn a livelihood through the commercialization of domestic skills: brewing, preparing and selling cooked food, taking in laundry, prostitution, and domestic work where available [Cooper (1983 ), Cock (1980 , White (1990) , Crush and Ambler (1992) , Akyeampong (1996) , Hodgson and McCurdy (2001) ].
The original use of the term 'informal sector' is attributed to the economic development model put forward by Arthur Lewis in the seminal book on the Theory of Economic Growth published in 1955. Lewis used the term to describe the type of employment that was viewed as falling outside of the modern industrial sector. A couple of decades later, women's economic activity in the informal sector came to the attention of anthropologists and economists in the 1970s and 1980s. The pioneering work from the late 1960s was by Keith Hart, who looked at the low-income, non-wage employment opportunities of northern migrants in Accra (Ghana).
Hart's published works in the 1970s and 1980s outlined the nature and dynamics of this informal sector [Hart (1973), and ]. Hart highlighted issues that have informed the debates over the place of the informal sector in developing economies: thus, it may be asked whether the large labor reserve that constitutes the informal sector is just some passive exploited majority or possesses some autonomous capacity to create wealth? Current consensus emphasizes that both realities co-exist, as the informal sector is both subject to capitalist domination and simultaneously exhibits an autonomous capacity. An important update on Hart's work on the economic activities and networks of northern migrants in Accra is Ntewusu Samuel Aniegye's recent doctoral thesis from the University of Leiden, which is a socio-economic history of northern traders and transporters (porters and wheeled transport) in Accra from 1908 to 2008 [Aniegye (2011)].
Hart highlighted the importance of kinship to informal economic organization. In the 1980s the role of personal interactions in economic organization gained analytical coherence through the concept of "social capital". Embracing individuals, households and communities, it incorporated but also transcended kinship. Christiaan Grootaert and Thierry van Bastelaer identify two types of social capital, structural and cognitive:
Structural social capital facilitates information sharing and collective action and decisionmaking through established roles and social networks supplemented by rules, procedures, and precedents. As such, it is a relatively objective and externally observable construct. Cognitive social capital refers to shared norms, values, trust, attitudes, and beliefs, and is therefore a more subjective and intangible concept [Grootaert and van Bastelaer (2002) : 3].
Both come together well in Mahir Saul's (1981) study of women brewers and the sorghum industry in rural Burkina Faso. Saul ably describes, inter alia, the market for sorghum beer, the networks of brewers and mutual assistance, and the web of beliefs and values -including the veneration of ancestors and social respectability -that drove demand for sorghum beer. Striking was the huge quantities of sorghum (several hundred tons) required in the female brewing industry. The implications for farming and the national economy of Burkina Faso were enormous, yet female brewing was part of the informal sector, neglected in national economic accounting. The economic potential of sorghum beer was recognized by corporate capital in southern and central Africa, and the industry attracted no less than the prominent British multinational corporation, Lonhro, in the early decades of African independence [Rogerson and Tucker (1985) ].
We come to an important paradox in the history of the informal sector in Africa. Half a century after African independence, the informal sector remains the domain of much of female economic activity in Africa, despite increasing access of women to education, including higher education, and formal sector jobs. Women who become entrepreneurs in the formal private sector often appear limited to "feminized" industries such as the food and beverage industry, textiles and clothing, and the like.
Devarajan and Shetty (2010) estimate that presently the informal sector employs about 80% of the African labor force. At the same time, Sub-Saharan Africa's informal sector is largely a service sector, highly transactional in nature and with very low returns and profitability. And the majority of informal sector workers are women who are contributing to GDP growth either as family workers or self-employed. Heintz and Valodia (2008) find that self-employment of various kinds is the predominant form of informal employment, accounting for four-fifths of informal employment in Kenya, Ghana, Mali and Madagascar. These women are either home-based workers or street vendors, with the latter accounting for a significant proportion of female informal workers. In countries where the mobility of women is not restricted by social norms, available data suggest that informal traders-mainly street vendors-represent a significant proportion (73-99%) of employment in trade. At the same time, women are also actively involved in informal cross-border trade at the regional level. For example, it is estimated that 70% of informal cross-border trade in Southern Africa is by women [UNIFEM (2009)].
The rapid increase of informal economic transactions carried out by women suggest that they are increasingly escaping the household domain-due in part to loosening in some aspects of the traditional norms-and in the process increasing their contribution to growth and economic development. We noted in Part I that kinship is a social and economic organization, the site of female production and the "capture" of their labor. It followed, logically, that female socio-economic mobility would depend on their "escape" from kinship as the domain of female production. The concept of "social capital" captures the maturation and dynamism of the informal sector and its ability to utilize yet transcend kinship. Case studies from developing countries show how social capital "can directly enhance output and lead to higher productivity of other factors such as human and physical capital" [Grootaert and van Bastelaer (2002) : 5].
Sub-Saharan Africa, perhaps with the sole exception of South Africa, seems to have circumvented the three stages of economic growth, agriculture -industry -service, and in the process failed to take advantage of the virtuous forward and backward linkages associated with the dynamic transition from primary to secondary and tertiary sectors. Such a transition process is often associated with the creation of low skills labor-intensive jobs in the industrial and formal service sector. Instructively, South Africa, which is the most advanced economy of the region in terms of complexity and depth of its industrial and manufacturing base, also has the smallest share of informal sector in the region and the largest share of workers in the industrial sector. Depending on the definition, informal sector workers varies between one-fifth and one-third total employment in South Africa, with over 50% working in two sectors: agriculture and retail trade [Davies and Thurlow (2009) Outlook published by the AfDB, the poorest countries in the region have a large informal sector that employs up to 90% of the working age population; conversely, the more affluent middle-income countries tend to have bigger formal sectors, employing a large share of the working age population. And to the extent that the overwhelming majority of informal sector workers are women, the rise of the informal sector over the last few decades as a temporary substitute to the shortage of jobs in the formal sector may be contributing to persistent gender inequality in both income and poverty terms in the region.
Sub-Saharan Africa appears to have gone straight from agriculture to service, industry being weak or non-existent in most countries. Telecommunications, notably the cellular phone industry, has revolutionized the informal sector and highlighted the synergies that connect the formal and informal sectors. Economists have noted that the socio-economic mobility of women has been particularly tied to urbanization and the service industry. It is this niche that the informal sector in Sub-Saharan Africa has come to occupy for women, representing simultaneously a constraint and an opportunity. Reflecting this duality, African governments face a serious dilemma presented by the large and growing informal sector that suffers from low wages and is a source of persistent gender inequality, yet at the same time acts as a temporary substitute for the inexistent social protection and formal safety net systems such as unemployment benefits in a context of structurally high unemployment rates and increased vulnerability heightened by massive rural-to-urban migration.
V Analytical Framework
The first generation of empirical models on growth dynamics primarily drew on capital and labor as the main drivers of aggregate output. The empirical specification of that first generation of growth models reflects the emphasis on capital and labor in standard economic theory. 15 The second generation of these models was later expanded to include other economic and non-economic control variables such as technology, trade, and institutions [Solow (1957) ]. In part, this adjustment is due to the increasing recognition that there are a host of other variables, which affect growth in an open economy besides the traditional factor inputs.
In this line, empirical studies on gender and growth have integrated some measures of gender inequality among explanatory variables. This adjustment reflects the fact that gender inequalities, either measured by educational gender gaps or gender bias in labor force participation, are likely to affect growth, both directly and indirectly. Assuming that women's contribution is adversely affected by occupational job segregation and gender gaps in human capital, this paper takes the converse view that a reduction of gender inequality may enhance the contribution of women to growth.
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However, in a context of sticky norms and resilient colonial constructs the reduction of gender inequalities may also depend on other parameters such as religion, social norms and production structure. For instance, in economies where production is primarily driven by resource extraction, employment opportunities outside the agricultural sector may be very limited for women, especially wherever resource extraction has not been accompanied by value addition and strengthened forward and backward linkages for a better integration along value chains [Ross (2008 ), Fofack (2013 ]. In order to account for the multiplicity of growth drivers, the baseline cross-section model has the following form:
The analytical framework is a panel growth regression, which accounts for individual country fixed effects and time effects. The initial functional relationship represented by equation (1) can therefore take the following specification:
The response variable , is the level of income per capita in country at time . A lagged dependent variable in the right-hand side (RHS) vectors accounts for the possible effects of stage of development on growth. 16 Although the model has a lagged dependent variable, we also include country fixed effects to account for country differences, which are not driven by income. For instance, fixed effects account for the fact that female labor force participation rates and educational gender gaps may vary from country to country. Indeed a data analysis in Section II shows crosscountry variance in measures of gender inequality when income is controlled for.
The vector , comprises a set of measures of gender inequality. Consistent with practice in the literature the paper emphasizes educational gender gaps and gender gap in labor force participation [Dollar and Gatti (1999) , Baliamoune-Lutz and McGillvray (2009)] . Similarly, , is a vector of other relevant economic control variables affecting growth; is the country fixed effect and is year fixed effect; , is a vector of dummy variables controlling for differences across religion and colonial constructs.
The vector of dummy includes religion, language, production structure and typology of decolonization (peaceful versus violent decolonization).
17 Following Inglehart and Baker (2000) , the religion dummy takes on the value of one when a particular religion is dominant and zero otherwise. We focus on three main religions in the region (Christianity, Indigenous, and Islam) and use 16 In light of the U-shaped relationship between gender equality and growth, whereby economic growth may lead to a reduction of gender inequality via the employment channel, dual causality cannot be ruled out [Goldin (1994) ]. 17 The variable structure is included to capture the residual effects of colonialism on production. The colonial economy shaped the structure of production and political institutions. However, due to space limitation empirical results do not include production structure and typology of decolonization.
Christianity as the reference category. In addition to reducing the risk of multicollinearity, the selection of Christianity as reference category reflects the latent effect of colonialism in the region.
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Language is also included in the dummy vector. Language is an important colonial heritage, which for many decades conditioned the access of African countries to global knowledge. As the necessary path to structured learning, languages introduced by colonial administrations played a critical role in the education process, and may have affected educational gender gaps. Likewise, English is used as the reference category; hence, language takes the value of zero for English and 1 otherwise for French speaking countries; and zero for English and 1 otherwise for other languages such as Portuguese, Spanish or African languages. The linguistic characterization essentially captures the differences between English and French colonial systems, given the geographical coverage and depth of these two languages.
Economic control variables include the lagged dependent variable to account for possible effects of stage of development on growth, total investment, government expenditure (as a share of GDP), trade openness, and inflation to account for adverse effects of macroeconomic instability, which through the growth channel may accentuate gender inequalities. While government expenditures are expected to reduce gender inequality if allocated within a gender-responsive budgeting framework, the effects of trade openness on gender inequality are rather ambiguous.
On one hand, trade-openness could decrease gender inequality by expanding employment opportunities for unskilled female labor in labor-intensive export industries such as garments [Baliamoune-Lutz and McGillvray (2009) ]; on the other hand, openness to trade may widen gender inequalities if it results in increased demand for skilled labor. The lower representation of women in the pool of skilled workers as a result of educational gender gaps could widen the wage gap between women and men. A number of studies have actually reported that trade liberalization did not always lead to a reduction of gender inequality, but instead accentuated it [Seguino (2000) ].
RHS variables are all treated as endogenous during estimation. In addition, interaction terms are included to account for possible effects of religion on educational gender gaps and gaps in labor force participation rates. Educational gender gaps are sequentially measured in terms of years of schooling, primary and secondary completion rates. This sequential approach makes it possible to assess the extent to which the dynamics of gender inequality may be affected by progress on the education ladder.
The econometric model specified above is estimated using different regression techniques for robustness check, including a panel regression method that accounts for country-specific fixed effects with the fixed effects ordinary least squares estimation method, endogeneity of regressors using the generalized method of moments (GMM), and controlling for potential outliers using the iteratively reweighted least squares procedure (IRLS). The results generated from these different regression techniques are discussed in the next section.
VI Data and Empirical Results
The study uses a sample of 40 Sub-Saharan African countries for which data on gender inequalityeducational gender gaps and gender gaps in labor force participation rates -are available. While the time series reporting school attendance (number of years) and enrollment rates spans four decades , the labor force participation rate data have a shorter time span since annual reporting on labor force participation in Sub-Saharan Africa began much later. The dataset is obtained from two different sources: the World Bank Development Indicators (WDI) and African Development Indicators (ADI).
The gender inequality variables are defined by taking the natural log of the ratio between men's and women's years of schooling, enrollment in primary or secondary school and labor force participation rates. The log ratio is expected to reduce the risk of multicollinearity because countries with low levels of male enrollment also have low levels of female enrollment rates (conversely countries with high levels of male enrollment rates tend to also have high levels of female enrollment rates). In practice, the logarithmic application is expected to reduce the degree of correlation between educational gender inequality (inequality in labor force participation) and the stock of education (stock of active labor force) in the country [Esteve-Volart (2004) ].
For each variable, the original panel of annual data is collapsed into five-year non-overlapping pooled cross-sections. This conversion produces a maximum of 8 data points per country. This adjustment has the advantage of smoothing out large annual fluctuations that may potentially bias the empirical results. Large fluctuations departing from trend are possible and could be due to temporary shocks. For instance, the policy promoting universal primary education adopted under the MDG framework and Education for All (EFA) resulted in a dramatic increase in enrollment rates in several countries in the region, especially when it was coupled with free access and elimination of education fees [Lewin (2009). 19 In this section, we draw on the panel regression models presented in section V to infer on the interaction between gender inequality and growth in post-colonial Africa. Table 1 reports the results for the implications of educational gender gaps on growth when gender gaps in access to formal labor market-measured by labor force participation rates-are not taken into account in the empirical specifications. Table 2 reports the results based on an empirical model that includes both educational gender gaps and gender inequality in labor force participation rates.
The results highlight the predictive power of the underlying panel regression models. That predictive power is most notably illustrated by the size of adjusted R-squared estimates in the fixed effects and Iteratively Reweighted Least Squares models. For empirical specifications in columns 1-8 (Table 1) , the adjusted R-squared is relatively high. It shows that over 98 percent of the proportional change in GDP per capita is explained by the underlying models. Adjusted R-squared estimates are consistent 19 Similarly, empirical results suggest that conditional cash transfer programs have contributed to an unusual increase in enrollment rates and a reduction of dropout rates in several countries where such programs have been piloted [Bourguignon et al. (2003) , Baird et al. (2011) ].
under the alternative empirical specification, which has both educational gender gaps and gender gaps in labor force participation rates in the RHS variables (Table 2) . Furthermore, the J-test and Ztest rejects the alternative of over-identification and serial correlation problems in both cases.
The predictive power of underlying models reflects the magnitude of regression coefficients and their degree of significance. For instance, the lagged value of GDP per capita has a positive sign and is significant at the 1 percent level across all specifications, under the country-fixed effects models and when outliers (IRLS) and endogeneity (GMM) are taken into account. This result points to over time persistence of stage of development. In particular, countries' initial conditions (stage of development) seem to play a significant role in development outcomes measured in terms of per capita income in the medium and long term.
Other economic control variables, especially investment, trade openness, government expenditures (as a share of GDP) and inflation which are included to partly control for heterogeneities across countries are also significant. Consistent with economic theory, inflation has a negative sign and is significant across all modeling specifications. This result further supports the view that macroeconomic instability is bad for growth. However, government expenditure (as a percentage of GDP) has a negative sign, though we expect a positive influence of government expenditure on growth, both directly and indirectly through human capital development and infrastructure channels.
The estimated coefficient associated with trade openness is also consistent with previous empirical results. The positive sign supports the hypothesis that trade is growth-enhancing. However, trade openness is not uniformly significant across all specifications. In particular, it loses significance in specifications that accounts for endogeneity (GMM). This result may well reflect the ambiguous nature of the relationship between trade openness and growth in developing countries [Mukhopadhyay (1999) , Rodriguez and Rodrik (2001) ]. For instance, Mukhopadhyay (1999) finds that trade liberalization led to growth decline in numerous countries across Sub-Saharan Africa in the 1980s and 1990s. In a related vein, Baliamoune (2002) shows that the deepening of trade also led to income divergence rather than convergence within the region, with income in poorer countries growing at a slower rate relative to higher-income countries.
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Turning to the link between gender inequality and growth, the coefficients associated with the two educational gender gaps considered (gender gaps in the years of schooling, and gender gaps in secondary enrollment rates) have the right negative signs in the first set of panel regressions (Table  1) . Under the country-specific fixed effects model they are statistically significant at the 5 percent level (column 3) and at 10 percent level (columns 1, 2 and 4). Similarly, the results are consistent in the specifications that account for endogeneity (GMM) and outliers (IRLS). In particular, under the IRLS specification, gender gaps in secondary enrollment rates is significant at the 5 and 10 percent levels (columns 5 and 8); and gender gaps in the years of schooling is significant at 5 and 10 percent level, respectively (columns 6 and 7).
The negative sign of the regression coefficients under the three alternative specifications is consistent with economic theory and earlier empirical results from the literature [Dollar and Gatti (1999) , Baliamoune-Lutz and McGillvray (2007) ]. These results suggest that gender inequality is bad for growth, and conversely they imply that the reduction of gender inequality in human capital development has been growth enhancing in post-colonial Africa. Although the correlation does not imply causation, this result may indirectly support the hypothesis of increased contribution of women to growth in the region in recent years, partly as a result of increasing convergence to gender parity in education. And to the extent that the convergence to gender parity in education is affected by social norms and colonial constructs, the reduction of gender inequality over time could be a sign of loosening social norms and colonial constructs in the region.
A close look at the potential effects of parameters underpinning social norms such as religion and language, which is a proxy for colonial constructs, shows some very interesting results. Note that to avoid multicollinearity between the religious dummies, one of the religious dummies functions as the reference category (here Christianity). 21 Likewise, language is used as a proxy for colonial constructs and one of the languages is used as the reference category in the paper (English). The estimated effects of other religious and language dummies are treated as deviations from the reference category.
Although religions of all form have historically been refractory to female education at some point in history, recent empirical evidence suggests that the proportion of Muslim adherents in a country has acted as a more constraining factor to female educational attainment than in countries, which are predominantly Christian [Norton and Tomal (2009)] . 22 We therefore expect a negative influence of the religion dummy on growth compared to the reference category. The estimated coefficient associated with the Islam dummy in the country fixed effect model suggests that growth has been lower by about 2 percentage points in countries with predominantly Muslim religion compared to countries with predominantly Christian religion (the reference category), ceteris paribus.
Compared to the alternative scenario of a predominantly Christian country, the potential adverse effect of Muslim religion on growth is even stronger under the IRLS and GMM specifications. When outliers are taken into account under the former, growth is hypothetically lower by about 4 percentage points compared to countries with a predominantly Christian religion; and when the potential effects of endogeneity are taken into account under the latter, it is lower by about 5 percentage points. In contrast, results suggest that growth has been higher in countries with predominantly indigenous religion (other religions) compared to countries with predominantly Christian religion. The effect of religion on growth may act indirectly via the educational gender 21 Although European missionaries actively sought to introduce Christianity in all their African colonies, Islam and Indigenous African religions persisted in several countries. In many countries, the coexistence of several religious confessions and denominations has been and remained in effect. 22 Though, it has been shown that the promotion of female education has not been uniform across different strands of Christianity. Historical records and empirical research have established that Protestantism led to greater gender equality in education than Catholicism [Lagerlof (2003) , Becker and Woessmann (2008) ].
inequality gap channel, though an interaction term pairing religion and education is found to be statistically insignificant.
Likewise, the data analysis in Section II suggests that gender gaps in educational enrollment and labor force participation were lower in former English colonies than in former French colonies. Using language as a proxy for colonial heritage and English as the reference category, we estimate the potential losses or gains in terms of growth associated with the colonial origins (French vis-à-vis English). The colonial dummy, which classifies countries on the basis of the national language inherited from the colonial administration, is significant at conventional levels in all three specifications.
In particular, the French dummy is statistically significant at the 5 percent level in OLS country-fixed effect specification and at the 10 percent level in the IRLS and GMM specifications. Under the three specifications, the estimated coefficient associated with the French dummy variable is negative, suggesting that growth has been lower in French-speaking countries compared to English-speaking countries (the reference category). In particular, in the country-fixed effect specification, growth is lower by about 6 percentage points in French-speaking countries, compared to English-speaking countries, ceteris paribus.
However, the results presented in Table 1 could be affected by omitted variable bias. Hence, in addition to all RHS variables considered in the base model in Table 1 , the results in Table 2 also include a variable on gender inequality in labor force participation rates. As expected gender inequality in labor force participation has adversely affected economic growth in the region over the last few decades. The variable summarizing gender inequality in labor force participation consistently has a negative sign and is significant across all modeling specifications-OLS fixed effect, IRLS and GMM. In particular, in the IRLS specification (column 5), a 1 percentage point increase in gender inequality in the labor force participation rate is expected to reduce growth rate by about 6 percentage points.
The estimated results associated with other variables are consistent as well. In particular, the Muslim dummy has a negative sign and is significant across all three specifications. In the country fixed effect specification, growth is expected to be about 8 percentage points lower in countries with a predominantly Muslim religion compared to countries with a predominantly Christian religion (the reference category). Likewise, the dummy variable for French language is also statistically significant across all specifications. In addition, the French dummy has a negative sign, again, suggesting that on average growth has been lower in French-speaking countries compared to Englishspeaking countries.
The negative sign associated with all educational gender gap variables and gender differential in labor force participation suggests that gender inequality has adversely affected growth prospects in the region. In particular, the regression results show that GDP per capita decreases by about 4 percentage points when educational gender gaps and gender gaps in labor force participation rates increases by about 1 percent under the country fixed effect specification (Table 2) . Conversely, and to the extent that the convergence to gender parity in education and increasing female labor force participation have been the norm, these results also suggest that the contribution of women to economic growth has been positive in the region over the last few decades.
VII. Concluding Remarks
In addition to complementing the first part of the research focusing on the contribution of women to economic growth and development in pre-colonial and colonial Africa, this paper draws on historical and anthropological scholarship and empirical analysis from panel growth regressions to investigate the dynamics of gender inequality and growth in Sub-Saharan Africa in the post-colonial period. The key feature and contribution of the paper is that it combines quantitative and qualitative methods to deepen understanding of gender and growth dynamics in the region, taking into account a number of typologies, most notably the patterns of decolonization, drivers of growth and other relevant colonial constructs likely to adversely affect the prospects for women's economic empowerment and contribution to growth. These typologies informed the selection of the few country case studies discussed in the paper.
Drawing on historical and anthropological records, we have noted in agricultural and home production that kinship networks are most deployed. While this promotes the capture of female labor in the rural, agrarian setting, as we have seen with the example of Kenya, kinship and community networks are at the same time essential to informal economy activity. Examining where and when kinship becomes a negative or positive force for production and female empowerment and accumulation is important to policy considerations of which interventions would be most beneficial to women. That the urban setting loosens the hold of kinship is clear, and the vibrancy of the informal market, the hub of female economic activity, in urban centers, should not be surprising. The non-agricultural pursuits of urban women liberate them from the control of their labor associated with farm work.
Similarly, an expanding service sector is another important factor in the economic empowerment of women in the post-colonial period in the region. The impressive statistics of formal employment across the region in general and among Botswana women in particular is partly explained by the high levels of female education, its highly urbanized population, its small agricultural sector (2.1% of GDP), and a large service industry accounting for more than 52% of GDP. Historically, the growth of the service sector has been the avenue by which increasing ranks of women have been incorporated into the workforce, the example of female employment in Europe and America during the world wars being cases in point.
Furthermore, analysis from historical records and empirical results show that the post-colonial period is increasingly characterized by the closing gender gaps in education and labor force participation in the region. Through these two channels-skill acquisition and labor force participation-women are raising their relative contribution to economic growth on account of increased allocative efficiency and productivity enhancement. In particular, empirical results suggest that a 1 percentage point reduction in gender gap in labor force participation rate is likely to raise GDP per capita growth by about 0.2 percentage point in the region, ceteris paribus.
However, the robustness of these results and particularly the strength of the correlation between reduction of gender inequality and growth continue to be affected by other variables such as religion and typology of decolonization and determinants of growth. This has resulted in important variations across countries, reflecting the fact that the loosening of social norms and colonial constructs has not been uniform across countries in the post-colonial period. Despite the generalized trend of loosening effects of prevalent social norms and colonial constructs the contribution of women to growth is significantly lower in predominantly Muslim countries in the region.
Still these developments are in contrast with the colonial period where women's contribution to economic growth was confined to home production and subsistence agriculture, and access to schooling was either the preserve of men or tailored to enhance women's reproductive functions. The reduction of gender inequality on both scores-educational enrollment and labor force participation-is also a reflection of loosening colonial constructs and social norms. However, the increasing contribution of women to economic growth through wage employment outside the household has not necessarily led to increased-task sharing at the household level. Women are still carrying the lion's share and burden of home production, resulting in rather long effective working days for them.
At the same time, the reduction of gender inequality as a result of loosening social norms and colonial constructs in the post-colonial period has not necessarily resulted in the closure of gender gaps in the formal labor market, though gender parity has been achieved in a few professions, most notably the healthcare delivery sector as illustrated by the Senegalese example of pharmacists.
Outside the very few and specialized professions, the increasing participation of women in the production process in the market environment has been largely visible in the informal sector. The overwhelming majority of informal sector workers in non-agricultural employment are women. While this is good and reflects increased mobility of women in the post-colonial period, it is also source of persistent gender inequality. The gender gap in terms of income and poverty between formal and informal employment remains large and reflects the fact that informal employment is still considered as a disguised form of unemployment, and a transient path to the formal sector for most economic agents.
Moreover, in the absence of manufacturing industries for value addition, non-agricultural informal sector activities are largely concentrated in the service sectors, with petty traders accounting for most informal sector workers in urban areas. The growing competition from formal traders in the product markets is keeping the markups and overall profit margins at relatively low levels in the informal economy for the majority of women. At the same time, informal sector workers are increasingly facing a stiff competition from formal sector workers who are turning to informal sector production in large number to raise their income. Still and remarkably, a number of studies find that employers are also turning to the informal sector to lower costs and cope with increased competition.
The growing synergy and linkage between formal and informal sectors both at the level of product and labor markets and the potentially changing dynamics of that relation in the face of a combined high unemployment rate and structurally lower wages in the informal sector raises the question of viability of the informal sector as a sustainable alternative to women's economic empowerment in a context of structurally high unemployment rates at the national level and higher poverty incidence for those engaged in that sector. Still, there are a number of equally important questions, including the extent to which the structure and size of the formal sector is influencing employment opportunities for women in the informal sector in the region; and the constraints toward equalization of employment opportunities in the formal economy in the context of rising female enrollment rates and reduction of skills gap between women and men. Future research will explore some of these questions. Note: The methodology i s OLS panel regression i ncluding country fi xed effects a nd ti me effects, i terated reweighted least squares, a nd GMM. In each methodology, ti me and fixed effects a re included. The data is based on a sample of SSA countries for the period 1970-2010 (5 yea r a verages a re used). The t-statistics a re given in paranthesis. *** s tands for significance at the 1% l evel; ** s tands for significance at the 5% l evel; * s tands for s ignificance at the 10% l evel. Real GDP per ca pita is in constant 2000 $US; (Log of rea l GDP per ca pita)-1 is the lagged value of log of real GDP per ca pita; SCHOOLING_log(M/F) is the log of the ra tio of the total number of years of schooling for males to females; SECONDARY_log(M/F) is the log of the ra tio of s econdary enrollment for males to females; Tra de openness i s the sum of exports a nd i mports over GDP; MUSLIM is the dummy va riable which equals to 1 for predominantly Muslim countries a nd zero otherwise; FRENCH i s the dummy va riable which a s signs the value of 1 to predominantly French-speaking countries and zero otherwise. OTHER RELIGIONS is the dummy va riable which equals to 1 for predominantly non-Muslim or non-Christian countries a nd zero otherwise. OTHER LANGUAGES i s the dummy va ri able which equals to 1 for predominantly non-French or non-English-speaking countries a nd zero otherwise. J-test is for overidentification problem where the null mypothesis H0: there is no overidentification problem. We fail to reject in ea ch case. For serial correlation z-tests are repoerted; the null hypothesis H0 is "there i s no serial correlation". We fail to reject H0 in each test. 
